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beam will travel the entire length of the active medium was estimated roughly at 
11'—18', for d > 2—3 pand 1 = 0.50.7 mm. Orig. art. has: 2 figures and ee 


formulas. 
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TITLE: Electron-photon GaAs transistor 45 


SOURCE: Radiotekhnika i elektronika, v. 11, no. 9, 1966, 1645-1650 | 
i 


TOPIC TAGS: transistor, electron photon transistor, gallium arsenide transistor , 
CALLIVUM ARSENIO’ y LLECTROW, FNOT OA 

ABSTRACT: The results of an experimental investigation of GaAs electron-photon 
transistors(R. Rediker et al., Proc. IEEE, 1763, 51, 1, 218) at 77 and 293K are 


~doped n-GaAs. Source meterial parameters 


reported. The transistors were made from Ts 


electron concentration, 7 x 10*? -- 5 x 10° per cm’; mobility, 1800--3200 cm*/v secs 
dislocation density, 10000 per cm®; p-n-p structure was produced by Zn diffusion; 
plate thickness, 300 » 3 base thickness, 100-200 » ; p-region thickness, 50--100 ¥ . 
Collector current vs. collector voltage characteristics (for O=-100 amp/cm* emitter 
current) and collector current vs, emitter current characteristics are shown. The 
emitter-collector current transfer ratio was found to increase from 0.05 <0 0.075 
with the collector voltage increasing from 0 to 8 v, at 77K. At room temperature, 

the transfer ratio amounts to 1/20-th of the liquid-nitrogen ratio. When the emitter | 
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current increases from 0.1 to 0.5 amp, the power gain decreases from 12 to 4 and 
the voltage gain, from 350 to 80 (at 77K). The estimated total quantum yield of 
photons is 0.1 at 771K. Desirability is noted and ways are indicated for making 

the electron-photon transistor a practical amplifier. Orig. art. has: 4 figures 


and 1 forma. 
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TITLE: Kinetics of radiative recombination of nonequilibrium carriers in GaAs p-n 
junctions 4 


SOURCE: Fizika tverdogo tela, v. 8, no. 7, 1966, 2098-2103 


TOPIC TAGS: gallium arsenide, radiative recombination, semiconductor carrier, pn 
junction, relaxation process, spectral distribution, radiation intensity 


ABSTRACT: The authors report results of experiments on the dependence, on the current 
density, of the intensity of radiation for different bands of the spectrum (photon 
energy range 0.7 - 1.5 ev) of GaAs diffusion p-n junctions, at 77 and 293K, and also 
results of a simultaneous investigation of the relaxation of the radiation intensity 
when rectangular current pulses are passed through the junction. The relaxation study 
is a continuation of earlier work by the authors (Abstracts of Papers of _Second All- 
Union Conference on p-n Junctions, AN LatSSR, Riga, 1964, p. 14) where a long-wave 
ereffect was noted after the termination of a square pulse. ‘The GaAs p-n junctions 
were obtained by diffusion of Zn, Cd, or Cd and M jointly. ‘The tests consisted of 
determining the spectral distribution of the radiation intensity; the variation of the 
radiation intensity with the current, and oscillograms of the current, voltage, and 


Card 1/2 


APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001756920004-7" 


"APPROVED FOR RELEASE: 03/14/2001 ep ROSE: 00513R001756920004-7 


Parue gals F Eire FETE ES PORE Beene Das 


LOWS ek i 
| ACC NR A 
' APGO24472° 2 


radiation-intensity pulses. The current pulses ranged in amplitude from 0,05 to 7 amp | 
and in duration from 10 to 100 usec. Pulses with duration +10 nsec were also used. 
The spectrum consisted of several bands, the presence of which indicates that the re- 
combination of the nonequilibrium carriers goes in part through deep levels. The pos- 
sible kinetics of such a process are discussed. The current and voltage relaxation 
time is several orders of magnitude shorter than the intensity relaxation time of the 
long-wave radiation. The bands with longer wavelength have longer relaxation times. 
The two banes with the longest wavelength are attributed to recombination of the 
minority carriers injected over the potential barrier and captured at deep levels. 

The authors thank 0. V. Konstantinov, V. I. Perel', and A. L. Efros for a discussion 
of the results. Orig. art. has: 4 figures. 


SUB CODE: 20/ SUBM DATE: 11Dec65/ ORIG REF: 002/ OTH REF: 002 


= 


APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001756920004-7" 


DP86-00513R001756920004-7 


Sraer GSrCg SSP 2 SSS ES SURE ENE RIS = OR BFF AEP SEER MSE eR CaS 


"APPROVED FOR RELEASE: 03/14/2001 CIA-RI 


Lach 36 eaT(1)/é Tn)/l a (t)/sTi hte) AT/JO/I3 j 


SOURCE CODE: UR/0161/66/008/008/2462/2465 - 


ACC NR: AP6026705 


T. N.; Kogan, L. M.; Meskin, S. S.; Nasledov, D. N.; Tearenkov, B.V, 
ed en a re ee ee re - gen EEE *. 


——— 


AUTHOR: Danilova, 


ORG: Physics-Engineering Institute im. ‘A. F. Joffe, AN SSSR, Leningrad (Piziko- “+ 


| +ekhnicheskiy institut AN SSSR) fot 
| wv ny a ca 
| TITLE: Comparative investigation of the recombination radiation of GaAs p-n junc~ 
tions with and without a Fabry-Perot resonator 
SOURCE: Fizika tverdogo tela, v. 8, no. 8, 1966, 2462-2465 
| 
t 
{ 
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- t~ 
TOPIC TAGS: Fasey=PewaL, resonator, recombination radiation, pn dbods, gallium 
arsenide J : 


ABSTRACT: The published literature contains information on the investigation of spon- 
. taneous, stimulated, and coherent radiation of GaAs p-n junctions pertaining to the . 
characteristic radiation parameters 48 a function of the current for diodes with or , 
-without resonators. The purpose of the present article is to compare the dependences i 
of the maximum energy hvy and the half-width 6 of the fundamental radiation band on the 
current density through a single p-n junction with and without a Fabry-Perot reso~ 
nator. The authors studied diodes in which the p-n junctions were ghtained by dif- 
fusion of zinc in Te-alloyed n-GaAs with electron concentration 7°10 7--3°1018em3; 
the area of the p-n junction =1073cm. The current through the diode and the spectra 
distribution of radiation intensity were measured. It was found that hv» starting 
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from the lowest current densities (25 a/cm?), increases with increasing current and 
then becomes practically independent of the current. The dependence of 6 on current 
density is given for small current densities (5--70 a/cm2). It is concluded from the 
results presented that the primary narrowing of the spectrum occurs as a result of 
population inversion at the rarefied states which are responsible for the secondary 
narrowing of the spectrum, i.e., beyond the conventional stimulated and coherent ra- ; 
diation with maximum energy 71.47 ev. The "tails" in the forbidden zone are 
probably the rarefied states responsible for the primary narrowing of the spectrum. 

| The authors thank 0. V. Konstantinov, V. I. Perel', and A. L. Efros for discussing 
the results of this work. Orig. art. has: 2 figures. ; [26] 
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TITLE: Certain properties of GaAs laser diodes with an epitaxial p-n junction at 
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room temperature y 
SOURCE: Fizika tverdogo tela, v- 8, no. 9, 1966, 2789-2791 


TOPIC TAGS: solid state laser, semiconductor laser, gallium arsenidey,laser, epitaxial 
diode, infrared laser, PN Sonerron ; EPITA IAL FROWINE 


ABSTRACT: In an.experimental investigation of epitaxial p-n GaAs junctions, tellurium- 
doped n-type and zinc-doped p-type GaAs was used. The electron concentration in the 
n-type GaAs was 5.5 x 10'7—2.4 x 10!8 cm73; the hole concentration in the p-type GaAs 
was 1.5 x 10!8&—2,4 x 10!9 cm~3. The specimens were oriented along the (100) plane 
and the epitaxial p-n junction was prepared from the liquid phase by a method describ 
elsewhere (H. Nelson, RCA Rev+, 24, 603, 1963). The dislocation density near the p-n 
junction in the epitaxial layers did not exceed that in the wafer and was 10° cm7*. 
The Fabry-Perot cavity was formed by the cleaved (110) surfaces,and the electrical 


APPROVED FOR RELEASE: 03/14/2001 


CIA-RDP86-00513R001756920004-7" 


"APPROVED FOR RELEASE: 03/14/2001 


s-, Bef: 


SMndk Wee ees 


2 St ees 


07 ae re abe ieee 


“ACC NR: AP6030977 


+, contacts were made of indium. The residual resistance of a diode with an area of 
1073 cm? was less than 0.1 ohm. Laser action at room temperature was achieved with 
30-nanosec current pulses. An FEU-22 photomultiplier recorded the optical output. 
The threshold currents were determined from the dependence of intensity on current. 
The p-type GaAs specimens with hole concentrations of 2,4 x 10!9 em? and a mobility 
of 50 cm*/v'sec lased at 9000A at threshold currerts of 1.5 x 10° amp/cm?. Investi- 
gations were also made d specimens in which the epitaxial layer, doped with zine and 
partly compensated by lead, was grown'on a tellurium-doped GaAs substrate with an 
electron concentration of 9.5 x 10!7 cm73 and a mobility of 2400 cm2/vesec. These 
lased at room temperature at 9010 A at currents of 3.8 x 105 amp/cm2 and at 8910 
at currents of 4.7% 105 amp /cm? and up. The power per pasa of -:p-GaAs lasers was 
30 watts with 700-amp currents and 18-nanosec pulses; that of n-GaAs lasers was 
10 watts with 300-amp currents and 30-nanosec pulses. Orig. art. has: 1 figure» (¥K] 
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TITLE: Variation of the current-voltage characteristic of 4 GaAs laser during } 
| transition from the amplification to the’ generation mode | 
| 


» 


| 
| SOURCE: Fizika tverdogo tela, v. 8, no. ll, 1966, 3282-3287 
| Toptc TAGS: laser, semiconductor laser, yolt. ampere characteristic 


ABSTRACT: ‘The characteristic of the gallium arsenide diode was investigated with 
the aidd a Fabry-Perot resonator at currents corresponding to the transitions from 
the amplification to the generation mode. The p-n structure of the diodes used ! 
in the experiment was based on n-galliun arsenide alloyed with telluriun (electron 
concentration 2 x 1018 em73); the p-region was alloyed with zinc. The p-n crystal 
was 170 to 200 um thick, the p-region was 50 to 60 um thick, and the p-n transition 
area WSs approximately 1073 cm*. The following characteristics were measured: — 
current-voltage, spectral distribution of radiation intensity ot different currents, 

ond differential capacitance versus.voltage. The experimental results show that at 
diode voltages of U2 Ex (Eg is the width of the forbidden band of gallium arsenide ,— 
q is the electron char ga) the FU characteristic has two linear sections, with 4 sharp 
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t 
transition from the first to the second, i.e., I-U js deflected. Each section is 
characterized by its Usec and its differential resistance Rypg» and the bend of 
the curve occurs in the transition region. The most probable cause for the decrease | 
in Ryeg at U > Eg is the increase of charge carriers in the layer as the result | 
| 
4 
{ 


of the jnternal?photoeffect, which is caused by photons emitted owing to the 
recombination of nonequilibrated carriers at direct current through “the p-n transi- 


tion. Orig. art. has: figures. 
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TITLE: The ohmic contact between gallium arsenide and indium 
SOURCE: Pribory <4 tekhnika exsperimenta » no. 4, 1966, 189-193 
TOPIC TAGS! galliun arsenide, jndiun, semiconductor research 
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. - 074561075 ohmeen?. 
contact was 10°° ohm*cn? while that of the p-GaAs-In contact was 1 
The author expresses his gratitude to A. D. Forelenk, Ye. Ae Posse, and V. P. Yurochkin 


for their assistance, Orig. art. has: 5 figures. 
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TITLE: Continuous coherent radiation of epitaxial diodes of GoAs of 77K 


1 ry 
SOURCE: Zhurnal eksperimental'noy i teoreticheskoy fizikit Pie'ma’v redaktsiyu. 
Prilozhoniye, v. 4, no. 6, 1966, 208-210 


TOPIC TAGS: collium arsenide, epitaxial growing, pn junction, semiconductor laser, 
emission spectrum, recombination emission 64 
ABSTRACT: Tne authors-xrcport continuous generation from a GaAs "semiconductor laser 
with epitaxial pn junction operating with the medium at 77K. The junction was pro- 
duced by liquid epitaxy by the method of Be Nelson (RCA Rev. v. 24, 603, 1963). ‘Tne 
epitaxial layer (was dop@d with telluriun’to a density ~5 x 1028 om™>, . A Fabry-Perot - 
type resonator Was produced by cleavage along the (120) planc. Emission values of 
the spectra of the same diode, obtained at different values of the exciting current, 
in pulsed or continuous operation, show that the maximum of the recombination spec- 
trum shifts toward shoreter wavelengths with increasing current; this shift is due to 
the "dispersal" of the Fermi quasilevels with 4nereasing pump energy, and also to the 
shift to the long-wave section of the spectrum in the continuous mode, relative to 
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the spectrum in the pulsed mode, connected with the constant heating of the active 
region in the continuous case. This difference between the spectra in the two modes 
4s larger for small currents and decreases on approaching the threshold current. Tne 
latter effect is connected with the presence of decp electronic levels with very low 
state density. Coherent radiation in the continuous mode occurs at o current of 250 
ma (612 a/cm®). The narrow spectral line appearing in this case corresponds most 
probably to the non-axial "annular" type of resonator oscillations. At 410 ma (1020 
a/cm@), a new system of coherent lines appears, which can be interpreted as corres- 
ponding to axial modes of the cavity. {he total emission poyer of the diode for whic 
the spectra are presented is 5 mW at the appearance of the first coherent line and 
70 nW at a current 1.5 a. Orig. art. hass 1 figure. {02] 
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! pivLE: Thin multilayer gallium arsenide-metal contacts 
SOURCE: Pribory i tekhnika eksperimenta, no. 6, 1966, 180-184 


TOPIC TAGS: ohmic contact, multilayered ohmic contact, gallium arsenide, goid, tin, 
i‘ nickel, zinc, silver, copper 


' ABSTRACT: 

A method of manufacturing gallium arsenide-metal contacts by chenicai 
deposition of thin metal layers iias been developed. The method permits 
uniform coating of gallium arsenide with thin (about 1 wy) layers of various 
metals with a very small (1 uw) depth of fusion. The main advantage of 

the small depth of fusion is that the crystals can be cleaved togezner 
with the deposited metals. It was found that with only one metai, tne 
contact was either nonohmic, not sufficiently low-ohmic, or technoiogically 
unsuitable. The best low-ohmic contacts were obtained with several iaycrs 
of various metals deposited on gallium arsenide. For instance a contact 
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| on N-type gallium-arsenide coated with Au-Sn-Ni-Au (deposited in that order} 
' has a resistance (per unit area) of 1075 ohmy..cm2> a contact on p-type 
gallium arsenide coated with Au-Zn~si~Au has la resistance of 107" ohm ca? 
~ Orig. art. haat 2 figures and 2 tables. 
| SUB CODE: 11, 09/ SUBM DATE: 03Dec65/ ORIG REF: 
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Gptical and photoelectric properties of ZnSiP2 single crystals. 
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1. Fizlko-tekhnicheskiy institut im. A.F.loffe AN SSSR. Submitted 
January 29, 1965. 
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TITLE: Gallium arsenide-metal ohmic contacts 
SOURCE; Pribory i tekhnika eksperimenta, no. 4, 1965, 14-22 
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TOPIC TAGS: gallium arsenide, semiconductor alloy, jndium pase alloy, indium 

BS : 

i ABSTRACT: The article reviews the literature data on the properties of certain 
impurities in gallium arsenide and the materials and methods used by various 

authors for preparing olmic contacts on n-~ and p-type GaAs, Such contacts are 

made by fusing in indium, tin, and lead, alloys of indium and gold, and also 

alloys of silver with zinc and silver with lead. Indium is preferred for ohmic 

contacts on n-type GaAs with an electron concentration between 1,5 x 1017 and 

1 x 1049 cm-3 and on p-type GaAs with a hole concentration > 2 x 1018 cm=3; an 

alloy of indium with a small amount of zinc (about 1%) 1s preferred for contacts 

on p-type GaAs with a hole concentration < 2 x 1018 cm-3 if the contacts are in- | 

! tended for operation at temperatures not above 150C, The advantages of indium 

cava p58 alloy with a small amount of Zn are: (1) they form low-resistance ohmic 
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contacts on GaAs at relatively low melting points; (2) they are the softest 
contact materials and hence do not cause mechanical strains in GaAs near the con- - 
tact; (3) they do not undergo any structural transformations (in contrast to Sn) : 
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_ met takhnicheskiy redaktor. 


(Contact differential potentials and their effect on the 
operation of vacuum-tube devices} Kontaktnaia ragnost' potentsialov 
4 ee viiianie na rabotu olektrovakuuspykh priborov. Izd-vo 2-06 
perer. i dop. Moskva, Gon.izd-vo tekhniko-teoret. lit-ry, 19556 
280 p. (MLRA 8:12) 
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ci [Oxide-coated cathodes; ® collection of papers delivered at the 
International Congress commemorating the fiftieth anniversary of 
the invention of the oxide-coated cathode] Oksidnyt katod; sbornik 
trudov Mezhdunarodnogo kongresse, posvia shchennogo piatidesiati- 
letiiu otkrytiia oksidnogo katoda. Poi red. B.M.TSareva. Moskva, 


Ind-vo inostr. lit-ry, 1957+ 480 pe (MIRA 11:3) 


1, Congres international du conquantenaire de la cathode ea oxydes. 
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‘ 109-6-2/17 

AUTHOR TSAREV, Bele 

TITLE ~qhe Ways of Development of Thermoionic Cathodes 

‘ (Puti razvitiya termoeletronnykh katodov. Russian) 

PERIODICAL Radiotekhnika 4 Liektronika, 1957, Vol 2, Kr 6, pp 675 - 687(USeSeRo) 
ABSTRACT In its essential parts the present work deals with the modern develop- 


nent of thermoionic cathodes for ultra-high-frequency electronics. 

The demands made on the occasion of the production of lamps with 4 
net-control for proad band amplifiers are shortly discussed. ihe first 
mentioned of these demands is the Limitation exercized by the speci- 
fic power dispersed by the electronic collector. The author shows that 
the cathode-types present do by far not meet the demands in relation 
to the emission-current density. The present classification of thermo- 
jonic cathodes a5 well as the degree of security of their meeting the 
demands on the occasion of their work in different electro-vacuum 
apparatus - Further development must be in accordance with the demands 
at the expense of the high emission-current density as well 8s of the 
operation temperatures of the cathodes 48 this is dictated by the ne- 
cessity of decreasing the level of static and increasing life. One of 
the directions for a possible elaboration of the electron-flow with 
nigh density can, on the one hand, be the investigation and elabora- 
tion of hollow cathodes and, on the other hand, the formation of ca~ 
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Translation from: Heferativnyy shurnal. Khimiya, 1960, Nr 2, P 103 (USSR) 


AUTHORS: 


TITLE: 


PERIODICAL: 


ABSTRACT: 
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Kudintseva, G.A., Tsarev, 3.M., Epel'baum, V.A. 


The porided ‘of the Transition Metals and Their sui diac ceeieetont 


Se 


Properties 


vy sb,: Bor. Tr. Konferentsii po khimii bora i yego soyedinenty. Moscow, 
Goskhimizdat, 1958, pp 106 - 111 

/\ “4 ~\ w 
A method was described for obtaining the diborides of Ta, ar, V, Cr, 


J\ Mn and other transition metals by means of combined reduction by carbon 


of the mixtures of oxides of the corresponding metal and boron; the 
method permits the production of borides in large quantities from easi- 
ly available raw material. In the series of the diborides of Ti, Vv, Cr, 
and Mn the greatest emission, comparable to the emission of Ce hexaboride, 
has Cr diboride which can be used as material for thermocathodes. The 
giborides have & coefficient of secondary emission which 4s less than 
unity and can be used therefore as anti-dynatronic coatings. 


Authors! summary 
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Translation from: Referativnyy ghurnal, Khimiya, 1960, Nr 2, P 103 (USSR) 


AUTHORS: Kudintseva, G.A., Epel'baum, V.A., Tgarev, B.M. 
ak eared a a en 


TITLE: The Synthesis of Hexaboridee of Some Rare Earth Metals and Their 
Electron-Bnission Properties 


PERIODICAL: vy sb,: Bor. Tr. Konferentsii po khimii bora 1 yego soyedineniy, Moscow, 
Goskhimizdat, 1958, pp 112 - 119 
VN v\_ vi ” 
ABSTRACT: The hexaborides of La, Cr, Pr, Nd and cerium-mixmetal can be obtained by 
: the combined reduction of a mixture of the oxide of the corresponding 
rare earth element and boron by carbon by means of thermal treatment under 
a certain condition (by stages). The emission constants of La and Ce 
hexaborides coincide well with the literature data; the constants of 
cerium-mixmetal boride deviate from them, which can be explained by the 
difference in the composition of the cerium-mixmetal samples, The co- 
efficients of the secondary emission of all hexaborides are less than unity, 
4,e,, these nexaborides can be used for anti-dynatronic coatings, especially 
Card 1/2 the hexaborides of Nd and Pr, which have also & low thermo~ionic emission 
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The Synthesis of Hexaborides of Some Rare Earth Metals and Their Electron-mnission 
Properties 


aotivity. La hexaboride, due to the high thermo-ionic emission, can be used for the 
manufacture of cathodes for powerful superhigh-frequency devices, The low coefficient 
of secondary emission makes it impossible, however, to employ it for magnetronic 
cathodes, ‘The radiation coefficients of all hexaborides are within the range 0.65 - 
0,70, The hexaborides react with the underlaying material, forming Ta boride. 


From the authors’ summary Va 
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Radiotekhnika i Elektronika, 


1958, Vol.III, No.3 
pp. 313 - 321 (USSR). 

An attempt is made to find such reducing agents which, 
when added to the core of an oxide cathode, will readily evap- 
orate from the cathode nickel at the activation tempera- 
tures and will produce c (at the boundary between the 
oxide layer and the core) having conductivity approximately 
equal to that of the oxide layer. An es 
properties of various elements wi 

rare metals can 


timate of the reducing 

th respect to the oxides of 
be done on the basis of the free energy of the 
chemical reaction involved. Such estimates were made by 
A. White (Ref.4) for certain oxide cathode reactions; 
calculations were made by the authors 
the reactions (Ref.5). 


similar 
for a large number of 
The resulting 
Table 2, which shows the 


data are indicated in 
value of the free energy, the equi- 
librium constants and the vapour pressure 
thermal dissociation and 


9538 dum during the 
é reduction of bari e Ni, W, Si, Ti, 
Al, Mg, Th, Ca and Sr. The table shows that very low tarhm vapou 


ompounds 
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pressures are obtained during the thermal dissociation so that 
these pressures can produce the congentratbryo? free metal in 
an oxide layer of the order of 10-14 or 10713 at the normal 
operating temperatures of the cathode. This quantity of the 
free uetal is much lower than that necessary for the activation. 
Further data on the reaction between oxide layer and tke core 
are shown in Fig.8; these were taken from a work by 
A. Eisenstein (Ref.8). From the above, it is concluded that 
from amongst the various metals, only Ba, Sr and Ca have the 
necessary evaporation rate, satisfactory reducing properties 
and low inter- face resistance. Some experimental measurements 
were also carried out to investigate the problem more satis~ 
factorily. The first series of experiments were done on 
thermionic diodes having flat cathodes and Kovar anodes. The 
temperatures of the cathode were measured in each tube by means 
of a thermocouple. The cathodes had a diameter ,of 5 and 4.6 mm, 
were made of nickel tape, and were coated with eSuble carbonate. 
The thickness of the coating was 100 to 220 p. ‘Two types of 
the experimental tubes are shown in Figs. 2 and 3. The charac- 
teristics of the tubes were measured by means of pulses having 
cara2 fi" psec. duration and 100 p.p-8- repetition rate. The results 
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are reported in Tables 3, 4, 5 and © and in Figs. 4 to 8. 
From Tables 4 and 5, it follows that Ca and Sr activate the 
cathode very satisfactorily, while Wis less satisfactory; 
practically no activation can be obtained on a pure nickel. 
Figs. 6 show the change of the emission current as a function 
of time for nickel~cathodes with the following admixtures: 
1) Ca; 2) Si; 3) °W; 4) Mg,and 5) pure electrolytic Ni. 
From these, it follows that the tubes fitted with a Ni-cA 
cathode core give the highest stable currents, while the tubes 
fitted with other types of cores have comparatively low 
emission currents which can be attributed to either their poor 
activation properties or high inter-face resistance, or both. 
Figs. 7 and 8 show the mutual conductance of two commercial 
tubes which were fitted on the following types of cathodes: 
a) Ni-Ca; b)} Ni-W,and- 0) Ni-Si. The above investigation 
showed that the inclusion into the Ni core of an oxide cathode 
of such admixtures as Ca and Sr is highly desirable, since it 
leads to an improvement in the cathode characteristics; the 
cathodes can easily be activated, have a comparatively low 
inter-face resistance and give a stable emission. 
There are’8 figures, 6 tables and 11 references, 8 of which 
Card3/4 are English and 4 Russian. 
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AUTHORS: Kudintseva, G.A. and Tsarevy B.M. 109-3-16/23 
PITIE: Emission Characteristics of the Hexaborides of Certain 

Rare Barth Metals (Emissionnyye syoystva gexsavoridov 

nekotorykh redkozemel'nykh ayy Llovy 


PERIODICAL: Radiotekhnika 4 plektronika, 1958, Vol-III, No.2 
pp. 428 - 429 (ussR). 


ABSTRACT: Works functions and emission constants A of the 
following compounds were investigated: GdBe, DyBe: ErBe» HoBg 


YoBe, and LuBe- The results are shown in the table on p.428, 


together with similar constants for various other hexaborides. 
The work function of various hexaborides as & function of the 

atomic number of the metallic elements is shown in the figure: 
on pe429. It is found that the thermionic emission of GdBe is 


much higher than that of LaBe and that GdBe can be used a5 the 


material for efficient cathodes. The only obstacle in the 
realisation of such cathodes is a comparative "rarity" of 
gadoljniun, but it is to be expected that this will be over- 
come in the near future. There are 1 table, 1 figure and 
5 references, 2 of which are English and % Russian. 
SUBMITTED: November 14, 1957 


AVAILABLE: Library of Congress 
vard 1/1 
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core metal was passed through a drop of the coxting 

substance mixed with a binder; b) cataphoretic coating 

was used. In the first case, coarse-grain contings were 

i obtained, while the second method permitted obtaining the 

particles having @ diameter of about 1-5: oie 
cathodes were de-gassed by heating up to l 250 ~K for the 
duration of 1 - 2 hours without teking, any current. 
‘ _ his orocescing resulted also ina pertial 

: activation of the cathodes. Further activetion of the 
cathodes (by heating and teking the current) vas then 
carried wut. During the preliminary activation, it ves 
found that the work function (as measured from the Rich- 
ardson curves) was of tke order of 2.2 eV, vhile after the 
final activetion, the work function dropped to 1.2 -0.5 67. BBS 
The charecteristics of ea barium-tun state cathode after 
final activation are shovn in Figure 2. The emission 
current end the work function of the same catnode for 
various activetineg temperatures are given in Table 1. OL 
the other hand, it was found that the c.llodes of BanCalO,, 


bad very low emission densities. These were of the order 
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uA/sen® , as can be seen from Table 2. By conparing the 
results of Tavdle 2 sith those for Ba ziO,, (given in Table 3), 


is seen thet the emission of the latter is shout 10C 
times uigher than that of the former. It was found thas 


if W 


tre curves. 
1 1\ 
le + (7 
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fo: the catiode of perium tungstate consists of threg 
regions (Figure 4). At low tempere tures (belov GOO K), tee 
nurve has the pishest slope; the work fucction is this 
regien 1s equal ty 1.3 eV. In the revious of beng ratures 
frou GOU - 1 250 Ww, tbe work function has a value of : 
spout 0.6 - 0.7 ev. #inally, at tempers turce cauuE LeU ts 
the current decreases 25 & function of temperature ard the 
slope of the curve cant be regarded as representing the 
work function. 
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Tiere are 5 figures, > tables and 4+ references, 
are Soviet and 1 English. 
SUBMITTED: January 29, 1958 


1. Barium tungstates--Properties 2. Thermionic emission--Analysic 


Card 4/4 
3. Cathodes~-Performance 
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(TITLE: Influence of the Yecpersture and Core Mes Q 
Life of an Oxide Cathode (Vliyaniye temp i 
materiala cernea na dolzovechnost' oksidnoco xatoda) 


PERIODICAL; Raciotechnika i Blektronika, 1958, Vol 3, ur ¢, 
oo 1043 - 1045 (USSR) 


ABSTRACT: Tre investigations described were carried out on tubes, 
type ,o4h1P, the cathode temperatures being 780, G20 and 
650 ~G. The cores at the tube cathodes were either of 
pure, electrolytic nickel, nickel with admixture of 
strontium or nickel with tungsten. The chanical comno- 
sition of these core materials is shovn in the table 
on p 1043. The cathodes of the tubes were coated vith 
the triple cerbonate of the standard composition and the 
tubes were mounted, puaned and activated ty the usual, 
standard techniaue. The exnerimental results are shown 
in Figures 1, 2, 3% and 4. Tre curves of Figure 1 shor 
the emission current as a function of time for the tures 
cathode temperatures. The curves of Ficure 2? renresert 
the slope of the subes as a function of time for the 
above three temperatures. Figure % shows the current abe 

card 172 


Saat 


APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001756920004-7" 


"APPROVED FOR RELEASE: 03/14/2001 UN REVe: dedicat deacon onan - 


SOV/109~-3-8~10/18 
Influence cf the Tempzrature and VCore Matcrial on ae Tite of an 
Uxide Cathode 


the tubes as a function of time for the three core 
materials, while rigure 4 shows the current for v>rious 
temperatures for the nickel-strontium c-thode. Fron the 
investigation, it i: concluded that long life in the tubes 
can be secured by rudning the cathodes at a comparatively 
low temperature (750 - 780 ~C). It was also found that 
the amount of an activator in the cathode core should be 
siiall but it must be sufficient to permit an adequate 
activation of the cathode. There are 4 figures and 

7 references, 6 of which are Soviet and 1 English. 


SUBMITTED: January 29, 1958 


Card 2/2 1. Oxide cahhodes--Liffe expectancy 2. Oxide cathodes--Materials 
3, Oxide cathodes--Temperature factors 4. Oxide cathodes~-Test 
results 
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AUTHORS: Kudintseva, G. A,, Polyexova, hk. Deg Sanches = 
and Tsarev,—Be.M 
TITLE: Preparation and Certain Properties of Ybtrium Heanboride 
(Prigotovleniye 4 nekotoryye svoystva ceksaborida 


ittriya) 

PERIODICAL: Fizika Metellov 4 Metallovedeniye. 195° Yer ©. ee 
pp 272-275 (USSR) 

ABSTRACT: The reaction 1203 + 3ByG 7 2tBe ¢ 3CQ wed site ted over 


the range 880- g00°C ; the peacticon occurs iu cnr etag,2 
at 970°C. 454598 is about 24 kcal/mol for Yhe. 


analysis gives 42.11% B (theory HO, 19%). Teelo et 

1800-1900°C 92-93% (YBe partially dissociates ah Enis 
temperature). The powder pattern gives the i.tv27e 
constant as 4,128 R. @able 1 gives the wr bil and 
intensity,values. The pyknoneter density is %. + 
0,04 g/cm? (X-ray density 3.633). Hot-presses 4 
specimens have a microhardness of 3264 + 21 legs/aain” 

Card 1/2 (50 g load); YBe peacts with graphite at 21L00--150°C . 
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SOV/126-€-2-11/74 
Preparation and Certain Froperties of Yttrium Hexaboride 


and fuses at about 2300°c. The thermionic emission 
(Richardson) curve is compared with those for LeB 

and CeB-; the relevant constants ape work functiors 
2.22 + “0.05 eV and A = 15 ps/em© deg®, The therisl 
emission coefficient at 1500°C is 0.7 (for 655 m). 

The results are discussed in relation to tne electronic 
structure of the compound, 

There are 2 figures, 3 tables and ll references, 

5 of which are Soviet, 5 English, 1 German. 


ASSOCIATION: Institut metallokeramiki i spetsia?nykh splavov 
AN Ukr SSR (Institute of Metal Ceramics and Special 
Alloys, Ac.3c. Ukr. SSR) 


SUBMITTED: December 20, 1956 


Card 2/2 1. Yttrium borides--Preparation 2. Yttrium borides~- 
Properties 


APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001756920004-7" 


"APPROVED FOR RELEASE: 03/14/2001 


Me 


CIA-RDP86-00513R001756920004-7 


ES Tae SSP AT PREY aE 


TSAREV, B.M., inzh. 


Taw tool for cutting stone test pieces to be used in laboratory 
tests. Stroi,mt. 5 no.12:35-36 D '59, (MIRA 13:3) 
(Stonecutting--Equipment and supplies) 
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ABSTRACT: 
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OV/ 109-4 -6-23/27 
Bondarenko, B.Y. and—Tearey, Bem, 

Tnermo-ciectronic Charactucistics of tie Metal Oxides 
of the III and IV Groups (Termoclektronmnuyye svoystva 
oxislov metallov III i IV grepr) 


Radiotekhnika i elektmouita, 1959. Vol 4, Nr ¢, 

pp 1059 ~- 1060 (USSR) 

The metal oxides Sc,0., ; Y,,0.., La.0,,; Ti0,,, 4:0. and HO, 
= 2D - 2 a ~ ae 

have comparatively hish meltiug points and are therefore 

& 2 ay o & 
of interest as the materials for the cathodes operatiny, 
at nigh temporatures. ThO, is an oxide of the same typc. 


The investigation described aimed at determinin.; the 
enissivity of the above oxides. Tie cathodes prepared 
froin La,0, and TiO, were activated at a temperature of 


2 200 "K, wuile the romatning cxides were activated 

at 2 600 °K. «The currentetomperature curves for all the 
materials are indicated in the figure on p i059. It is 
seen that the Richardwn curves fer all the oxides except 
Tio, consist of two linear portions. This is thought to 
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SOV/109--'4-6-23/27 
Thermo~electronic Characteristics of the Metal Oxides of the III 
and IV Groups 


be due to the dependence of the electrochemical potential 
of the semiconductor cathodes on the equilibriua concen- 
tration of donors within the investigated temperature 
interval (B.V. Bondarenko - Ref 10). The table on p 1060 
shows the values of “a and A obtained from the 


Richardson curves. The work function of the cathodes 
Pop is also shown in the table. From the investigation, 


it is concluded that apart from ThO, and 
hafnium oxide HfO, is the most promising matorial. This 
is principally due to the fact that Hf0,, forms very stable 


layers which are strobsly attached to the tungsten core 
of the cathode. 
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SOV/109=4=6-23/27 
Thermo-electronic Characteristics of the Metal Oxides of the III 


and IV Groups 


There are l figure, 1 table and 10 references, ko of which 
are English, 1 French and 5 Soviet: 1 Sovict reference 
ia transinted from French and 1 from English. 


SUBMITTED: January 5, 1959 
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GaPANOV, Viktor Ivanovithy IOQNOV, H.I., profe, retsonzent; iano 
profes retsenzent; TSAREY, Bees prof., retsenzent; BRAGIN * 
¥.B., reds; MURASHOVA, W.Ya., tokhn.red, 


ko-matem. 
Hlectronics} Elektronika, Moskva, Goo,izd-vo fizi 

oe Pt.l. [Physical principles] Fizicheaskie osnovy. 1960. 
516 p (MIRA 1423) 


(Electronics) 
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s/5 39/60/000/031/004/014 
26, /b40 £071/E135 
AUTHOR! Tsearevs B.M. 
op 2 aT a a4 
TITLE: The role of the D.1t- Mende leyev Law in modern 


cathode electronics 


PERIODICAL: Moscow. xhimiko-tekhno logichesk ly institut. Trudy, 
No.31, 1960. Issledovaniya V oblasti khimii 1 
tekhnologii elektrovakuumnykh materialov. pp. 29-35> 


TEXT: The importance of DI. Mendeleyev's discovery of the 
periodical system of elements; which became the key to the 
solution of various problems in many branches of science and 
technology: including modern slectronics, 18 discussed. it is 
considered that as yet insufficient attention is paid to the 


systematisation of experimental results obtained during various 
4ties which, in the J. 


light of the periodic law, would be of considerable help in the 


search for new materials. The latter is par 
field of thermoelectronic emission, where the continuously 
increasing requirements of modern thermocathodes demand new 
materials. Binary compounds of oxides of high melting elements 
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The role of the D.I. Mendeleyév se: B75 2en/ eae) ept/enter: ' 
with oxides of alkali metals are quoted as an example, The 4 


relationship between the electron work function and the atomic 
number of elements has been recently discussed. However, as the 
surface phenomena were compared with the properties of elements 
which are obviously volume properties (density and compression 
coefficient) the correlation was poor. The relationships between 
the coefficient of secondary electron emission (8 max) and atomic 
number, according to data presented by N.G. Nakhodkin in 1955 at 
the All-Union Conference on cathode alectronics (Ref. 43 Kiyev, 
Vsesoyuznoye soveshchaniye po katodnoy elektronike, 1955, Izv. 

AN SSSR, Fiz., V-20, 1006 (1956)) and the dependence of the work 
function of hexaborides of rare earth elements on the atomic 
number (published by GA. Kudintseva and the present author in 
Ref.53 Radiotekhnika i elektronika, Vol.3, Nod: 428 (1958)) are 
better and more pronounced. The above relationships and a few 
small annotations are all that have been quoted .dn Russian and 
foreign literature. The quoted Soviet information is summarised 
in plots Figs. 5 and 6. Therefore, the author stresses the 
necessity of carrying out investigations of relationships between 
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emissive and other properties of elements and their compounds and 
the periodic systen. 
wate are 6 figures and 6 references: 4 soviet and 2 non-Soviet. 
The English language reference reads as follows: l 

Ref.2: J.F. Chittum, ‘J. Phys. Chem., V.38, 79 (1934). 


o 


Caption to Fig.5 Dependence of Omax on the specific atomic 
number of the element, Omax versus atomic number 
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AUTHORS: Kovtunenko, P.V., Kondakov, B.V., and Tsarev, B.M. 


TITLE: On the chemical methods of determination of free 
alkali earth elements in effective thermocathodes made 
on the basis of compounds of these metals 


PERIODICAL: Moscow. Khimiko-tekhnologicheskiy institut. Trudy, 
No.31, 1960. Issledovaniya v oblasti khimii 1 
tekhnologii elektrovakuumnykh materialov. pp. 36-45 


TEXT: Despite the considerable number of experimental works, 

the problem of concentration of the excess of an alkali earth metal 

in an oxide cathode, particularly its dependence on various 

factors and its influence on the operation of the cathode, is not 
sufficiently clear. The appearance of a number of new types of 
cathode, the nature of which cannot be established without experi- 
mental investigation of the concentration and evaporation of Vl 
excessive alkali earth elements, made the problem particularly 


important. For the above reason, the present authors surveyed 
papers published on this subject. As the concentration of the 
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APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001756920004-7" 


"APPROVED FOR RELEASE: 03/14/2001 ERD SS: fone uustoO rece: iz 


25972 i. 


On the chemical methods of ..:. nee 


excess of the alkali earth metal in an oxide cathode is of the 
order of 0,002-0.5 mole % the usual chemical methods are 
inapplicable and the determination is based either on the 
determination of the oxygen evolved (if the formation of the 
excess of the metal from its oxide is accompanied by the evolution 
of oxygen) or on the consumption of specially introduced gas, 
capable of combining with the metal, The following methods are 
described: a) after the usual treatment of the vacuum system, 
the cathode is activated by drawing the emission current, 

The oxygen evolved is pumped into a preliminarily evacuated volume 
and its amount measured with a compression manometer, after which 
some hydrogen is introduced and reacted with the oxygen, The 
water formed is frozen out and the measurement of the pressure is 
repeated, The difference in pressure is ascribed to oxygen. 

b) Based on the amoumt of oxygen necessary to transfer the free 
metal into its oxides. c) Based on a treatment of the activated 
cathode with water (Me + H90 = MeO + Ho or Me + 2H20 = Me(OH)o + 


+ Hg) and measuring the amount of hydrogen evolved. The special 
feature of this ich Rasa proposed in 1932 by T.P. Bardennikova, is 
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the active reaction with water not only with the excess metal but 
also with oxides of alkali earth elements from which the cathode is 


made (BaO + H20 = Ba(OH2). 
total excess of the free metal, i.¢- 
but also in the lattice of the oxide, 


This destroys the cathode, but the 
not only present on the surface 
is measured. 


d) Based on 


the reaction of the metal with nitrogen at 200-600 °C forming 


nitride (Ba3N2). 
the nitride formed is decomposed with 
js determined colorimetrically. e) 


the hot metal and carbon dioxide (Ba + COg = Bad + co). 


On subsequent treatm 


ent of the cathode with water, 
the evolution of ammonia which 
Based on the reaction between 


From the 


are approximately similar and their accuracy depends on the accuracy 


point of view of sensitivity, all methods with the exception of d) 


of the determination of the pressure ° 
is the most accurate. 
it is possible to measure quantities 
The necessary precautions to obtain good 
in some detail (degassing of 
tration of substances capable 
er into the analytical system, @-&» material of 


However, the method e) 
apparatus {not described) 
ef 3-5 x 1079 g of barium. 


results with this method are described 
the glass and water, prevention of pene 


of reacting with wat 
Card 3/5 


APPROVED FOR RELEASE: 03/14/2001 


f the gaseous product. 


With the authors' 


CIA-RDP86-00513R001756920004-7" 


3R001 


SHIRE 


"APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-0051 


Se 8 SR 


23972 
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the base of the electrode and of the preheater). On the basis of 
the reaction with water, the authors developed a method of 
separate determination of barium present in the cathode and barium 
“evaporated from it. A number of glass caps with a piece of iron 
+s hermetically sealed in each (to enable their transfer by a magnet) 
‘op Nare placed in the vacuo system, Ata given time such a cap is 
.,¢.' placed over the cathode and barium evaporating during the heat 
Pa!” treatment condenses on the cap. Subsequently at a given time, tha 
‘*° cap is transferred by a magnet into the analytical system for the 
water treatment and a new sap is put over the cathode. This method 
can be used for studies of the velocity of evaporation of alkali 
earth elements from any cathodes from which these metals evaporate, 
A simultaneous application of this type of analysis with the 
spectral analysis enables the determination of the rate of 
evaporation not only of the alkali earth metals but also of their 
exides, The method is sufficiently reliable for the determination 
of the “equilibrium concentration of alkali earth metals which is 
established in a cathode after a ziven time and given operating 
conditions, 
Card 4/5 
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ntioned for their 


A.V. Morozov and A.I. Mel'nikov are me 


contribution in this field. 
There are 2 tables and 19 references! 7 Soviet, 1 German and 
11 English. The four most recent English language references 
read as follows! 
Ref .8: L.A. Wooten, G.E. Moore; W.G. Guldner, 
J. Appl. Phys.» v.26, 8, 937 (1955). 

Ref.9: G.E. Moore, L.A. Wooten, J. Morrison. 

: J. Appl. Physos v.26, 8, 943 (1955). 
Ref,10: G. Zibowitz. J. Am. Chem. Sote. v.75; 1501 (1953). ; 
Ref.17: E.S. Rittner. Philips Res. Repos v.8, 184, (1953). yl 
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AUTHORS : Bondarenko, B.V.. 

TITLE: Thermionicz Properties 

PERIODICAL: Radiotekhnika i elektronika, 
pp: 1246-1253 

TEXT : The work functions and 8 

compounds, listed in the three tables. 


X-rays and electron-microscopy : 
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and Tsarev B.M. 


of Alkali-Earth Metal Tungstates 


1960, Vol.5.: No.8, 


a number of 
by means of 
firstly, to 


tructures of 
were studied 


find the barium tungstate compounds with optimum stability 2n 


vacuum at working temperatures of 1400-1700°K 
best emigs10n properties. 
jum and strentium for barium 1n 
loyed has been previously 


those with the 
the effects of substitution of calc 
the tungstates, 
described (Ref.1). 
syuthesized by sintering 
proviously done. 
Bawo, was already known 


is found to have the same property: 
studied for the first tame. It was 
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from the titerature a 


found that Ba ,WO¢ 


secondly. to find 


and thirdly te determine 


these tungstates may be 

as in hydrogen as ae 
of Ba ,WO¢, and \ 
new phase Ba ,WO, 


stabaloaty 


A number of compounds has been 
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E140/E555 
Theymicnic< Properties of Alkals-Earth Metal Tungstates ne 
has better emission properties than cn tungsten. For the tantalum 
base the basit tantalate 1s superior to tungstate. There are 


3 figures, 3 tables and 3 references. 2 Scviet and 1 non-Soviet. 


SUBMITTED: December 21, 1959 
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Lb. / 6 Tod $/109/60/005/009/026/026 
93/20 B140/E455 
AUTHORS 3 Bondarenko, B.V-» Yermakov s.V. and Tsarev BLM. 
a Le eee et 
TITLE: Thermionic propertiesof Alkali~Earth Metal 
Tantalates 
PERIODICAL: Radiotekhnika i elektronika, 1960, Vol.5s No.9, 
pp. 1553-1555 


TEXT : This is a continuation of earlier work (Ref.1) in which 
basic barium tantalate was found to have higher emission properties 
than barium tungstate. A table of the 22 compounds studied is 
given on p.1555. It is found that basic barium tantalate has 
higher emissivity than basic barium tungstate but is less stable 
ture is therefore 1500°K, as [Xx 


thermally. Jts limiting tempera 
compared with 1700 to 1800°K for the latter compound, There are 


3 figures, 2 tables and 3 Soviet references. 


SUBMITTED: April 1, 1960 
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TSAREV, Boris Mikhaylovichs ZASLAVSKIY, L.P., red.; FRIDKIN, A.M., 
——“tekiin. reds 


[Calculation and design of electron tubes] Haschet i kon 
struirovanie elektronnykh lamp. Izd.2., perer. i snachitel'- 
no dop. Moskva, Gos. energ. izd-vo, 1961. 671 p. 
(MIRA 15:2) 
(Electron tubes) 
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5/109/61/006/010/026/027 
D201/D3 Ge 
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AUTHORS: Bondarenko, BeVey Yermakov, S.V-, and Taarev, BeM. 
TITLE: Thermo-electric properties of barium hafnates and 
perrhenates 


PERIODICAL: Radiotekhnika i elektronika, v» 6, no. 10, 1961, 
1773 - 1775 


TEXT; In conjunction with the results of study of thermo~electric 
properties of barium tantalates by BV. Bondarenko, Ye-P. Ostap- 
chenko, and BoM. Tsa¥evs (Ref. 1: RadiotekMpika 4 elektronika, 
1960, 5, 8; 1246) which were shown to be slightly bejeer than chose 
of barium tungstanate, the authors give the results | f their de- 
termingeg thermo-electric properties of barium hafnates of type 
(Ba0)n (Hf00), with n ¢ m= 22:13 32:13 53:15 73 & and of ba- 
rium perrhenates (Bad )n (Re207)m with n : m= 1:23 23:15 33:13 
5 3 13 7: 13 The study of barium hafnates and rhenates with diffe- 
rent content of barium oxide was required to d@termine the influen- 
ce of barium oxide on the thermoelectric properties of complex as 
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